Pseudolepiota zangmui, collected from mixed subtropical Fagaceae forests of Southwestern China, is described, illustrated and discussed as new based on unique morphological characters and molecular data. Pseudolepiota is distinctive in having white lamellae, a stipe covered with easily detached band-like floccose squamules, a pileipellis that is a subcutis layer made up of slightly interwoven cylindrical hyphae, dextrinoid basidiospores without a germ pore and hyphae without clamp connections. The combined morphotaxonomy and Maximum Likelihood tree inferred from rpb2 and ITS sequences confirmed that Pseudolepiota is a member of Agaricaceae and is evolutionarily distinct from all other described genera and species within this family.
Introduction
The family Agaricaceae Chevall. (Agaricales, Agaricomycetes) is a monophyletic group of saprotrophic mushrooms with a global distribution (Vellinga 2004) . This family has been the focus of studies in Asia in recent years (e.g. Kumar & Manimohan 2009 , Vellinga et al. 2011 , Zhao et al. 2011 . Based on both morphology and molecular phylogeny, several new taxa have been described from this region, at the species (e.g. Ge et al. 2012 , 2015 , Liang et al. 2010 , Thongklang et al. 2014 , Zhou et al. 2016 ) and the genus level (Lebel & Syme 2012 , Vellinga et al. 2011 . During our investigation of the fungal diversity of the family Agaricaceae in China, four Lepiota-like specimens with unique morphological characters were collected. Detailed morphological studies further indicate that these collections differ from other existing genera within Agaricaceae. Phylogenetic analyses based on the internal transcribed spacer (ITS) region and the RNA polymerase II (rpb2) showed that these collections clustered together and represent a discrete clade which differs from existing genera (Lebel & Syme 2012 , Vellinga 2004 but is close to Hymenagaricus Heinem., Coniolepiota Vellinga and Eriocybe Vellinga (Heinemann 1981 , Vellinga et al. 2011 . On the basis of the unique morphology and phylogenetic position of the four collections, we introduce a new genus to accommodate this unique species.
Materials and methods

Morphological observations
Macro-morphological studies were made from fresh specimens. Color names and codes were adopted from Kornerup & Wanscher (1978) . Thin handmade sections made from dried material were rehydrated in 5% aqueous KOH (w/v). Microscopic characters such as basidia, basidiospores, cheilocystidia and pileal structure were observed. Melzer's reagent was used to test the amyloidity of basidiospores, and cresyl blue was used to study the metachromatic reaction, while Congo red was used to stain the tissues. At least twenty basidiospores were measured in side-view for each mature basidioma, and measurements were rounded to the nearest 0.5 µm. The notation [n/m/p] indicates that measurements were made on n basidiospores, from m basidiomata and p collections. Dimensions for basidiospores are given as (a-)b-c(-d). The range b-c contains a minimum of 90% of the measured values and extreme values (a and d) are given in parentheses. Spore Quotient (Q) represents the mean length by mean width, and Qav represents average of Q of all basidiospores studied. The studied specimens were preserved in the Herbarium of Cryptogams of Kunming Institute of Botany, Chinese Academy of Sciences (HKAS).
Molecular phylogenetic analysis
Genomic DNA of specimens were extracted following CTAB method with 400 μL CTAB buffer was used per sample (Doyle & Doyle 1987) . The ITS region of DNA was amplified using ITS1-F/ ITS4 primers (White et al. 1990; Gardes & Bruns 1993) , and the second largest subunit of RNA polymerase II (rpb2) region was amplified using bRPB2-6F (5'-TGGGGYATGGTNTGYCCYGC-3') and bRPB2-7.1R (5'-CCCATRGCYTGYTTMCCCATDGC-3') primer set (Matheny 2005) . The amplified products were sequenced by Sangon Biotech (Shanghai) Co. Ltd. (Shanghai, China). The sequences were submitted to GenBank (Table 1) . Representative genera of Agaricaceae were included for building the alignment, as used in a recent study by Vellinga et al. (2011) . To show the position of the new genus based on different gene regions and the differences in phylogenetic resolution, ITS and rpb2 datasets were analyzed separately. The other reason for not combining the dataset was that the ITS and rpb2 sequences for few taxa were not derived from the same collections. Amanita rubrovolvata S. Imai and Amanita subglobosa Zhu L. Yang were chosen as outgroups for the rpb2 dataset, while Coprinus comatus (O.F. Müll.) Pers. and Coprinus sterquilinus (Fr.) Fr. were designated as outgroups for the ITS dataset. Sequence alignment, dataset assembly and phylogenetic analysis followed those of Ge et al. (2015) . 
Results
Phylogenetic studies
The ITS dataset composed of 57 sequences representing 51 species, and the rpb2 dataset composed of 52 sequences representing 48 species. The aligned datasets resulted in 883 and 653 nucleotides for ITS and rpb2 data set respectively, and the alignments were available from TreeBASE (http://www.treebase.org), with accession number S20728.
In the Maximum Likelihood (ML) tree based on rpb2 dataset, the two collections of the white-spored Pseudolepiota which is described below, formed a monophyletic clade with 100% bootstrap support (Fig. 1) , and were clustered with Agaricus L. and its satellite genera (with 78% bootstrap support): Clarkeinda Kuntze, Coniolepiota Vellinga, Eriocybe and Heinemannomyces Watling. The relationships among the Pseudolepiota and Agaricus and its satellite genera were not fully resolved. Similar to the rpb2 tree, the ML tree based on ITS also showed that the four collections of Pseudolepiota zangmui formed a monophyletic clade of its own with 100% bootstrap support (Fig. 2) , clustered with Agaricus and its satellite genera with similar bootstrap support (71%). In the ITS tree, Pseudolepiota resolved as the sister taxon to Hymenagaricus and this relationship is strongly supported by bootstrap value (99%), but with relatively long branches. Typus generi.-Pseudolepiota zangmui Z. W. Ge.
Etymology.-The name is a combination of the Latin "Pseudo" (false) and the genus name Lepiota. The name is given due to the false appearance as well as overlapping some similar morphological characters with Lepiota.
Pseudolepiota zangmui Z. W. Ge sp. nov. (Figs. 3-4 Description:-Basidiomata small sized. Pileus 23-45 mm broad, hemispherical to convex at first, expanding to broadly convex to applanate with age, sometimes with appendiculate margin; surface covered with furfuraceous squamules of various brown: from pale red (7A3), brown (6E4), light brown (7D4-7D5), greyish brown (7D3-7E3, 8E3), reddish grey (7B2-8B2), brownish orange (7C3-7C4), dull red (8C3), reddish brown (8E4-8E5) to dark brown (6F5-6F6); furfuraceous squamules cover nearly all pileal surface at first, and remain intact at disc with development but elsewhere diffract with expansion and receding from pileus margin, exposing the whitish pileus context beneath. Lamellae free and remote from stipe with obvious gutter, white to off white, crowded, narrow, ≤4 mm wide, with 1-3 series of lamellulae; edge entire, white, not changing color or sometimes becoming grey (24E1) on bruising, becoming grey when dried. Stipe 30-45 × 3-6 mm, subcylindric, straight or curved, white, firm throughout development; surface below the annulus covered by easily detached band-like whitish, floccose squamules with pale red (7A3) to light brown (7D4-7D5) edges; surface above the annulus glabrous, white; stipe base occasionally with rhizomorphs (Fig.  3A) . Context thick in pileus, white in pileus and stipe (Fig. 3B) , not discoloring when bruised, with unpleasant odor. taste mild. Spore print white.
Basidiospores [120, 6, 4 ] (4.0)4.5-5.0(5.5) × 3-3.5 μm (mean 4.78 ± 0.32 × 3.22 ± 0.25 μm), Q = (1.29)1.43-1.67, Qav = 1.49 ± 0.1, ellipsoid, oblong in side view or in frontal view, apex rounded, smooth, hyaline to greenish white (27A2), congophilous, dextrinoid, usually with one guttule, without germ pore, slightly thick walled, becoming greyish magenta (14D4-14E4) to purplish red (14A6-14A7) in Cresyl blue. Basidia 18-22 × 5.5-6.5 µm, clavate, hyaline, four-spored. Cheilocystidia (13)18-36 × (5.0)8.0-12.5(13.0) µm, clavate, rarely broadly clavate to narrowly clavate, hyaline. Pleurocystidia not observed. Lamella trama regular to slightly interwoven, made up of subcylindrical hyaline hyphae, 7-10 μm diam. Pileal surface a subcutis layer made up of slightly interwoven cylindrical hyphae, (3)4-6(8) µm in diam., thick walled, with brownish vacuolar pigments (occasionally interspersed with brown ones), wall brownish yellow; terminal elements mostly narrowly clavate. Stipe surface made up of regular to slightly interwoven, subcylindrical hyaline hyphae, (2.5)3.5-6(8) μm diam. Clamp connections absent.
Habitat and distribution:-Saprotrophic, solitary to scattered, occasionally in clusters, terrestrial in Fagaceae forest. So far this is only known from Yunnan Province in southwestern China. 
Discussion
Phylogenetic relationships of the genera within the family Agaricaceae have been investigated in several studies (Jonhson 1999; Vellinga 2004; Vellinga et al. 2011; Lebel & Syme 2012) . The present study recovered all the main clades identified in the recent study which reconstructed the phylogeny of Agaricaceae and described two new genera (Vellinga et al. 2011) . Our analysis showed that the collections of Pseudolepiota clustered together, representing a discrete lineage which is related to the genera Agaricus, Clarkeinda, Coniolepiota, Eriocybe, Heinemanomyces and Hymenagaricus within Agaricaceae (Fig. 1) , and closely related to the brown-spored genus Hymenagaricus according to the ITS dataset (Fig. 2) .
Aside from the phylogenetic position, the collections of Pseudolepiota are morphologically distinctive from species within Hymenagaricus in the white color of the lamella and basidiospores, the stipe covered with easily detached band-like floccose squamules, and the composition of pileal surface a subcutis layer made up of slightly interwoven cylindrical hyphae. Thus warrants the description of a new genus based on these morphological and molecular evidences.
Hymenagaricus closely resembles Pseudolepiota macroscopically in the similar appearance of the basidiomata and microscopically hyphae lacking clamp connections. However, Hymenagaricus differs from Pseudolepiota in basidiomata having pinkish to fuscous brown lamellae, fuscous brown basidiospores and pileipellis of a hymenodermal pallisade (Heinemann 1981 , Pegler 1986 .
Agaricus subg. Lanagaricus Heinem. morphologically somewhat similar to Pseudolepiota in basidiomata having pileus and stipe coverings and hyphae without clamp connections. However, the former clearly differs from the latter in having velvety stipe coverings, brown basidiospores, and pointed scales composed of parallel cylindrical hyphae (Heinemann 1981 , Vellinga et al. 2011 .
Pseudolepiota resembles some species of Lepiota by having similar floccose squamulose stipe, white lamellae and hyaline, dextrinoid basidiospores that lack germ pore (Candusso & Lanzoni 1990; Singer 1986; Vellinga 2004) . However, these Lepiota species differ from Pseudolepiota by having white lamellae not turning grey when dried, hyphae with clamp connections, the pileipellis structure varies from hymenodermal, trichodermal, to epithilium (instead of a cutis layer), and the shape of basidiospore varies from amygdaliform, ellipsoid, fusiform to spurred.
Coniolepiota and Eriocybe are somewhat similar in hyphae without clamp connections, having white basidiospores, and nested within /agaricus clade (Vellinga et al. 2011) . However, the two genera differ from Pseudolepiota in the overall appearance of basidiomata and coverings of the pileus and stipe. Coniolepiota has pulverulent-scaly basidiomata, and coverings of the pileus and stipe are composed of short cylindrical to irregularly branched hyphae (Vellinga et al. 2011) . Eriocybe has white basidiomata, felt-like pileus and stipe coverings are composed of non-pigmented, wide parallel hyphae (Vellinga et al. 2011) .
